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ART. IV.-Note8 on the occnrrence if a Leucite Rock in 
the Ab8aroka Range, W:1Joming Territory,. by ARNOLD 
HAGUE. 

BEYOND the confines of Europe occurrences of leucite as a 
constituent of rock masses are exceedingly rare and up to fif
teen years ago they were unknown. With the introduction of 
the searching methods employed in modern petrographical 
investigation many microscopic minerals have been detected in 
crystalline rocks, whose presence had not previously been sus· 
pected. In most instances, as soon as the observations were 
published, other investigators have been able to confirm the 
results of their fellow workers and these exceptional minerals 
were soon reported in allied rocks in widely separated parts of 
the world. With leucite, however, the case is somewhat differ· 
ent, and although it is a mineral which has excited much 
interest and considerable discussion among chemists, mineral· 
ogists and geologists over its composition, crystallographic form 
and mode of occurrence, the microscope, in spite of diligent 
search, has added but one -or two new localities of European 
basalts carrying leucite and still fewer from other parts of the 
world. 

In 1874 Vogelsaug detected small crystals of leu cite in the 
basaltic rock from Gunong Bantal Soesoem, a small island of the 
Bawean group not far from the Iflland of Java. In the following 
year Prof. Zirkel* discovered an exceedingly large amount of 
leucite in a remarkable rock from Wyoming Territory in the 
collections of the Geological Survey of the Fortieth Parallel. 
The mode of occurrence of this rock accompanied by a chemical 
analysis, was published by :Mr. S. F. Emmonst in his geological 
description of the region, he designating the group of hills 
where the mineral occurs as the" Leucite Hills." Not until ten 
years later was leucite again found in a new locality, when Von 
Chrustscho:ff:j: determined the mineral in a rock from Oerro de 
las Virginas, in Lower Oalifornia, . and in this case he only 
received a single hand-specimen upon which to carry out his 
investigation. In a paper presented to the Royal Geological 
Society of London, by Orville A. Derby, a short description 
is given of an occurrence of leu cite in a black basalt found 
near Pinhalzj.nho, Brazil.S This annonncement was followed 
soon after by the discovery by Prof. John W. Judd of an 
OCCUlTence of leucite in Australia in a rock which, according 

* u. S. Geol. Expl. of 40th Par., vol. iv, p. ~59. 
t U. S. Geol. Expl. of 40th Par., vol. ii, p. 236. 
:j: 1'schermak's )littheilllngen, vol. vi, 1885. 
Ii Quart. Journ. Geol. Soc., vol. xliii, Pt. 3, p. 463. 
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to him, had many points of resemblance to the rock of the 
Leucite Hills. This leucite rock is found near Bourke, in the 
colony of New South Wales, about 450 miles northwest from 
Sydney. Last year Mr. J. S. H yland* described a small 
collection of rocks from Mt. Kilimanjaro in Africa, among 
which were specimens of basanite carrying small crystals of 
leucite along with nepheline. Within the last few years we 
have the announcement of the detection of leucite in Asia, 
Africa, South America and Australia, but as yet from only 
one locality in each of these great land divisions of the globe. 
Up to the present time the two North American occurrences 
already mentioned, are the only instances reported from this 
country; new localities, therefore, are not without interest. 

In the early autumn of 1888, the writer, while engaged in 
geological explorations m the southern end of the Absaroka 
Range in northwestern Wyoming, collected a specimen of basic 
lava which subsequently proved to carry a considerable amount 
of microscopic leu cites. Unfortunately, only a single hand
specimen was obtained, slight importance being attached to the 
rock at the time, as it was not found in place, but taken from a 
bowlder whose precise mode of occurrence was unknown. The 
bowlder was found in the gorge 6f the Ishawooa River, the 
main north branch of the South Fork of the Stinking Water, 
the river rising in the summits of the mountains not far from 
the sources of the Yellowstone. The Absaroka range pre
sents one of the boldest and wildest regions of the Rocky 
Mountains; it stretches in a north and south line for over one 
hundred miles, with an average width of more than twenty 
miles, extending from about the 45th parallel, the boundary 
between Montana and Wyoming, southward until it joins the 
Wind River range. Geologically, the Absaroka range throughout 
its entire length and breadth, is formed of enormous masses of 
volcanic lavas, no other rocks being known in the more elevated 
portions. For the most part these lavas are made up of coarse 
and fine breccias and agglomerates of basic andesites and tl'an
sition rocks to true basaltic breccias. Deep and profound 
canons afford admirable sections through this volcanic material, 
two, three and foul' thousand feet in thickness. It was while 
engaged in examining these lavas and their relations to the 
wonderful system of dikes which penetrate them, that the 
bowlder was noticed. Along the gOl'ge no rocks are known 
other than the great sheets of lava and the intrusive dikes. 
The configuration of the country precludes the possibility of 
the leucite bowlder having been transported there from any dis
tant region. 

* Tschermak's Mittheilungen, vol. ix. 1888. 



Ab8(t1'oka Range, W:voming Territory. 45 

At first glance the most striking feature of the rock is the 
number and size of the grains of fresh olivine scattered through 
it. Indeed, it was this feature which first attracted attention, 
the amount of olivine present being exceptional for the rocks 
of this region. Associated with the olivine and the only other 
mineral easily recognized by the eye, are large and well devel
oped porphyritic augites. The two porphyritic minerals, 
olivine and augite, lie in a groundmass made up for the most 
part of leucite and orthoclase, very little plagioclase being pres
ent. The other minerals present are magnetite, apatite, and 
sparingly, minute flakes of brown mica The groundmass may 
contain a small amount of glass base, but the rock comes very 
near being holocrystalline in structure. Thin sections show no 
indication of either nepheline or nosean. 

I am indebted to Mr. Joseph P Iddings for the following 
observations on the leucite : 

" The 1encite is partly idiomorphic and exhibits the character
istic outlines derived from the icositetrahedron; much of it, 
however, is allotriolPorphic. Many of the leucites exhibit 
twin lamination and optical anomalies characteristic of this 
mineral, but others appear to be wholly isotropic in thin sec
tion. A number of the individuals, including those with allo
triomorphic forms, carry minute augite grains arranged cen
trally or in a spherical zone about the ('entre of the crystal. 
They are also penetrated by needles of apatite. In parts of the 
rock the leu cites show signs of alteration to a cloudy isotropic 
substance which is probably analcite. The rock contains rem
nants of glass base which resemble those found in many basalts. 
They are filled with brown mica and apatite and appear to 
have been devitrified as they are 110 longer isotropic." 

No rock with which I am acquainted quite agrees with this 
one in mineral composition, apparently failing to fall into place 
under any generally accepted classification. It corresponds 
more closely to a leu cite-phonolite than anything else; that is 
to say, a rock composed of orthoclase, leu cite and augite. 
According to Rosenbusch, leu cite-phonolite only carries olivine 
as an accessory mineral, whereas the Ishawooa rock is strongly 
characterized by oli vine. The presence of a considerable 
amount of orthoclase and the small amount of plagioclase 
seems to exclude the rock from the basalts. Provisionally 
the rock may be called an olivine-Ieucite-phonolite. Mr. J. E. 
Whitfield of the chemical laboratory of the U. S. Geological 
Survey, made an analysis of the rock, which is found in column 
1 of the following table: 
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No_ 1. 

Silica __ .___________________ 47-28 
Titanic acid ________________ -88 
.Alumina ____ ·____ ___________ Il-56 
Ferric oxide _ _ __ __ __ _ _ __ _ __ _ 3'52 
Ferrous oxide ____ __________ 5-7l 
Manganolls oxide __ _________ -13 
Lime_ __ __ _ _ __ __ _ _ _ _ _ _ __ _ _ _ _ 9-20 

Magnesia___________________ 13-17 
Soda ______________________ 2-73 
Potash_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2-17 

No_ 2_ 

54.-42 

13-37 
-61 

3-52 

4_38 

6-37 I )-60 
10-73 

No 3_ 

52-11 
-16 

23-01 
8-41 
1-75 

trace 
3'40 
2-18 
3-10 
5-37 

No_ 4_ 

44-35 

10-20 
13-50 

11-47 
12-31 
3-37 
4-42 

Chlorine ___________________ I -18 - - - - - - - - - - - - - - - - - - - - -- - - - - - --
Phosphoric acid ____________ -59 ________ __ -19 ________ _ 
Carbonic acid ______________ ___________ 1-82 __________________ _ 
Water_____ ________________ 2-96 2-76 1-10 ________ _ 

--~170~0-708~1------1----1 
Less 0 for C1. _ _ _ _ _ _ _ _ _ _ -04 

TotaL____________ 100-04 99-58 100-78 99-62 

No.1, Ishawooa Oafibn, Wyoming Territory; No.2, Cerro de 
las Virginas, Lower Oalifornia; No.3, Leucite hills, Wyoming 
Territory; No.4, Bongsberg, near Pelm in the Eifel. 

The analysis of the bowlder from Ishawooa Oanon shows a 
somewhat exceptional magma and affords a striking example of 
a rock whose chemical composition gives but slight indication 
of its mineral composition. No one would be led to suspect 
the presence of leucite in a rock carrying so Iowa percentage 
of alkali~s. In most rocks characterized by the presence of 
leu cite, the mineral has crystallized out of a strongly alkaline 
magma, and one in which potash is usually considerably in 
excess of the soda as shown in the Vesuvian lavas and those 
from the Leucite Hills. In the case of the Ishawooa rock the 
soda and potash taken together only sum up about five per cent 
of alkali with soda in excess of the potash The amount of 
magnesia present is exceptionally high with a correspondingly 
low amount of alumina, in this respect quite unlike the 
V esu vian. leucite-basalts_ It is evident from a study of this 
olivine-Ieucite-phonolite that the olivine, augite, magnetite and 
apatite were the product of the first generation of crystals 
and were developed out of the magma before the crystal
lization of the orthoclase and leucite_ Now by removing from 
the original magma the material required for the earlier crys
tallization there would remain a magma carrying in a more con
centrated form the greater part of the alkalies, which as showu 
by the second generation of crystals, was more favorable for 
the development of orthoclase and leucite. It is a marked 
instance of the potassium and sodinm silicates being the last to 
solidify. Under different conditions of crystallization a mineral 
development quite at variance with that found in this rock 
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may possibly have been produced from the same original 
magma. 

At some future time the locality will be revisited with the 
expectation of finding the rock in place and exposed in a way to 
permit of the study of any modifications of structure the rock 
mass may undergo. It will, I think, be found to occur as one 
of the intrusive dikes cutting the earlier andesitic lava sheets 
and broad fields of breccias. Ishawooa Oanon lies north of 
the Leucite hills about 150 miles, the geological conditions 
bemg quite different from those surrounding the earlier known 
locality. 

In columns 2 and 3 of the table will be found analyses from 
the two other American localities of leucite-bearing rocks. In 
column 4 of the table the analysis of a leucite-basalt from the 
Eifel, described by Russak, is given for the purposes of com
parison, it corresponding more closely in chemical composition 
to the Ishawooa rock than any other publisbed analysis. It 
is, however, like most leucite rocks, richer in alkalies with 
potash in excess of the soda. 




